ABSTRACT
INTRODUCTION
Rice is one of the most important food commodities in West Africa. Studies conducted in Nigeria reported that rice constitutes over 20% of total food expenditure among the urban and rural households (SAHEL, 2015) . Statistics have shown that annual rice production in Nigeria has increased from 5.5 million tonnes in 2015 to 5.8 million tonnes in 2017. This increase is according to a result of the Central Bank of Nigeria (CBN); Anchor borrowers programme which has a total of 12 million rice producers and four million hectares of Fadama (mash soil submerged in water) rice land (Leadership Newspaper, 2017) . RIFAN as cited by Punch Newspaper (2017) reported that in 2015, Nigerians spent not less than 1 billion naira on rice consumption, adding that while spending had drastically reduced, consumption had increased because of increased local production of the commodity. The present consumption rate of 7.9 million tonnes indicates a mismatch between supply and demand to the tune of 2.1 million tonnes. However, the programme since inception had created economic linkage between small-holder farmers and reputed large scale processors, thereby increasing agricultural outputs and significantly improving capacity utilization of processors. However, the crux is that the output increase is due to hectare increase rather than productivity increase which in the long-run is not sustainable due to high competition between urbanization growth and farm sector for land. Daily Trust Newspaper (2016) reported that the federal government of Nigeria (FGN) has promised to assist Kwara state in its rice expansion programme to boost food sufficiency in the country. But the issue is that paddy production in the state is dominated by smallholder farmers, who use poor agronomic practices, thus, making the cultivation and production of this highly prized and very important food crop dwindling. One way these resource-poor farmers, who contribute more than 90% of agricultural output in Nigeria (FMAWR, 2008) , can enhance production and ensure sustainability within the limit of existing resource base will be through more efficient usage of resources. Low resource productivity has been attributed to the significant difference between the actual and potential yields (FMARD, 2001) . Therefore, in order not to be caught in the web as production will be complemented by adequate provision of farm implements and inputs as promised by FGN, there is need to overhaul the rice production at the micro level so that lapses affecting productivity can be identified for immediate intervention. This becomes imperative in order to make FGN intervention in rice production in the state successful. The total factor productivity (TFP), as a measure of overall productivity, has gained recognition not only for its theoretical correctness, but also for its peculiarity among policy makers and economic analysts. The growth of TFP provides the society with an opportunity to increase the welfare of the society. Productivity growth defined as the efficiency with which inputs are transformed into output in the production is an aspect in the study area and even the country in general that has received little or no empirical research exploration. It is against this background that the study ought to verify the dynamism of total factor productivity in lowland rice production because productivity is considered as a contributing factor to the economic growth of a nation. The specific objectives were:-i. To describe the socio-economic profile of the respondents;
ii. To estimate profitability of lowland paddy rice production in the studied area;
iii. To evaluate income distribution among the respondents;
iv. To determine technical, cost, allocative efficiencies and TFP of the respondents in the studied area;
v. To identify the factors that influenced efficiencies and TFP of paddy rice farmers in the studied area; and, vi. To identify the factors hindering rice production in the studied area. LGAs; and, random selection of twenty (20) farmers from each of the selected villages, thus, given a total sample size of 200 active rice farmers. The instrument for data collection was structured questionnaire complemented with interview schedule. For reliability test of the questionnaire, the questionnaire was pretested in a pilot survey made up of 25 farmers from the sampling population and the estimated Cronbach Alpha was 0.723, indicating high reliability and consistency of the questionnaire. With the aid of block extension agents, ex-post data of 2016 cropping season were collected in the year 2017. The collected data were analyzed using descriptive and inferential statistics. Objective I and part of VI were achieved using descriptive; objective II was achieved using cost concepts and income measures developed by Dr. Sen's committee report (1979) ; objective III was achieved using Gini coefficient in conjunction with Lorenz curve; objective IV was achieved using non-parametric model: DEA for technical, cost, allocative efficiencies measurement and Tornqvist TFP index for TFP; objective V was achieved using Tobit regression model (Generalized linear model); and, Kendal coefficient of concordance (KCC), Friedman's Chi 2 statistic and Exploratory factor analysis were used to achieve part of objective VI.
RESEARCH METHODOLOGY

Empirical model
Gini Coefficient
It is a statistical measure of dispersion developed by an Italian statistician named Corrado Gini and published in his paper "Variability and Mutability" (Italian: Variabilitae mutabilita). The Gini index is defined as a ratio of the areas on the Lorenz curve. The formula is specified as follows:
Cost concepts and Income measures
Cost concepts and income measures are widely used because of their relevance in decisionmaking process. This means that these costs serve as a basis to expand the size of the farm, to buy the requisite capital assets in the long run and the requisite inputs in the short run. The study adopted the cost concepts developed by Subba et al., (2016) and Dr. Sen's committee report (1979) , and are specified below:
Cost Concepts
Costs related to paddy rice production are split up into various cost concepts such as A 1 , A 2 , B, C and D (Meena et al., 2016) 
Income Measures
These are the returns over different cost concepts. Different income measures are derived using the cost concepts. These measures are given below: 
Data envelopment analysis
The DEA is a non-parametric data analytical technique whose domain of inquiry is a set of entities, commonly called decision-making units (DMUs), which receive multiple inputs and produce multiple outputs [Hedari et al.(2012) as cited by Khoshnevisan et al.(2013) ]. The CCR model which was built on the assumption of constant returns to scale (CRS) was suggested by Charnes, Cooper and Rhodes (Charnes et al., 1978) and is also called global efficiency model, while BCC model which was built on variable returns to scale (VRS) was introduced by Banker, Charnes and Cooper (Banker et al., 1984) and is called the local efficiency model.
Technical efficiency is defined as the ratio of observed output to the maximum potential output. Thus, technical efficiency can be expressed as:
The cost efficiency of an individual farm is defined in terms of the ratio of minimum cost to the corresponding observed cost given the available technology. That is:
……………………….. (8)
Allocative efficiency is given below:
The output is paddy rice; while the inputs were family labour, hired labour, seeds, NPK fertilizer, Urea fertilizer, herbicides, tractor machinery, diesel fuel, depreciation on capital item and farm size.
Total factor productivity index
The productivity of a single-output single-input firm is almost always defined as the output-input ratio. O'Donnell (2008) Where Q hs,it = is an output quantity index and X hs,it = , is an input quantity index.
Tobit model
The original Tobit model developed by James Tobin a Nobel laureate economist (Tobin, 1958) was adopted for this study and it is given below:
Where Y i * is a latent variable. Now and Wallis (1939) is given below:
……………………….. (14) Where; S = Sum over all subjects k = Number of respondents ranking the attributes or objects n = Number of attributes or objects that is evaluated by respondents T = Tie-correction factor
. (15) 't k ' is the number of tied ranks in each (k) of g groups of ties. The sum is computed over all groups of ties found in all m variables of the data table. T is 0 when there are no tied values.
The Chi 2 (χ 2 ) statistic is given as follow:
. (16) Where; k = Number of respondents n = Number of objects or attributes being ranked
Friedman's Chi-square Statistic:
The Friedman's Chi-square statistic proposed by Friedman (1937) was developed primarily to test the hypothesis that the ratings assigned to subjects under investigation come from the same statistical population. This is an indirect way of evaluating the extent of agreement among raters. Due to its close mathematical relationship with Kendall's coefficient of concordance (W) it is used in studies of interjudge reliability. The Friedman's Chi-square statistic is given below:
. (17) Where; χ 2 r = Friedman's chi 2 statistic ; k = Number of respondents ; n = Number of objects or attributes being ranked ; W = Kendall's coefficient of concordance (KCC)
RESULTS AND DISCUSSION
Socio-Economic Profile of Lowland Paddy Rice Farmers in the Studied Area
Presented in Table 01 are the socio-economic profiles of lowland paddy rice farmers in the studied area. A perusal of the table showed an active and productive farming population as evident from the mean age of 47.35 years and a marginal standard deviation of 11.58. This implies that majority of the farmers in the studied area have their age around the mean age recommended to be economically active, hence they possess the ability to earn a remunerative revenue from rice farming. Farmers within the youthful age are presumed to commit more energy into production activities as well as possessing the potentials to cope with challenges inherent with the modernized/mechanized farming system. In addition, age of a farmer is very crucial in determining the quality of the physical activities committed to farming; farmers' age to a large extent has an important bearing upon effectiveness in the performance of various management and operational duties of lowland paddy rice production. The enterprise in the studied area was observed to be mainly men affairs and this is attributed to the drudgery involved and to a certain extent towards cultural and religious barriers which limit women participation to non-farm activities. In addendum women are not entitled to be in possession of land because custom classifies women to be subjects. The results further show that majority of the farmers in the studied area were married (87.5%) with conglomerated left over of 12.5% been single, widowed/widower and divorced. The implication is that married farmers would have the twin advantage of social and economic power, thus a plus to their income stream base in rice farming. The results showed a literate farming population with the majority (69.5%) of the farmers possessing one form of formal education or the other. The implication is that this farming population would be receptive to any effective innovation aimed at increasing their productivity which in turn will augment their income base from rice farming. Indeed, a farmer who is able to read and write in formal languages has the facilities to interact with other actors in the agricultural sector and thus gains new experiences in order to achieve the production objectives. Also, it will be easier for this farming population to adopt innovation and modern agricultural practices which require basic educational levels in order to increase their efficiency and productivity. In addition, it would afford the farmers the opportunity to weigh and compare the various innovation introduced in order to make a rational decision in allocation of farm resources. It was observed that majority of the farmers had a large household size as indicated by the mean household size of 12 persons and standard deviation value of 7.9. The pros of large household size if majority are able bodied is that the farmer would have access to free labour which imply reduction in labour expenses incurred in farming operation since there will be little or no need for hired labour and also have increased income stream; while the cons if the household is dominated by weaker people means drain on farmer's per capita income due to excessive expenditure on food consumption and family up keepings, thus affecting his/her standard of living. However, FAO recommended household size of less than seven for a typical agrarian setting in Africa is the best for a better livelihood status in order not to make the farmers prone to marketed surplus. Majority of the farmers were observed to have adequate years of experience in rice farming in the studied area as evident from mean farming experience of 15.94 years with standard deviation value of 9.63. The implication is that efficiency level in rice production is expected to be high as experienced farmers will be better equipped with the nitty-gritty of production techniques, climatic change coping strategies and market outlooks that would pave way for a more efficient and profitable rice enterprise in the studied area. Also, adequate experience in farming is an important determinant of profitability because it will allow farmers to adjust to changing economic conditions and adopt the most efficient cultural practices. The results showed that majority of the farmers operated on small-scale (46.5%), while 34.5, 15.5 and 3.5% were marginal, medium and large scale farmers respectively. The mean farm size of 1.7 hectare further buttresses the dominancy of small-scale farmers in the studied area. A cumulative of 81% implies that the farmers were peasant/subsistence farmers and need to be encouraged in order to attain food security status at micro and macro levels. However, the reason why most were peasant farmers may be due to the fact that they depend on family as a source of capital and labour. Majority of the farmers used local seed varieties and had no extension contact during the study period. Extension contact is considered as an indispensable element in the adoption of new technologies because it links farmers to information about the existence of a new technology and the associated; improves and reinforces the decision to adopt a technology. Therefore, scarcity of extension contact or its disappearance will lead to the abandon of the different technologies. The Journal of Agricultural Sciences, 2018, Vol.13, No. 2 Furthermore, it was observed that most of the farmers had access to credit and belong to a social organization. Access to credit and participation in a social organization will avail the farmers with the opportunity of timely input purchase which is very vital to the going concern of an enterprise. In addition, participation in a social organization would make farmers to benefit bulk discounts from input purchase, output/product marketing bargaining power and other pecuniary advantages. The presence of a group will enable the locality to have contact with support structures. In order to ensure efficient use of scarce resources, agricultural extension programs preferred farmers' associations assuming that messages will spread quickly through the group to other farmers. In addition, social organizations/ groups encourage their members to change their attitudes. Also observed is that majority of the farmers acquired their lands through inheritance. The implication would be further fragmentation of farm holding due to pressure by each adult member of the family to have his share of the holding thereby discouraging commercial production. The results showed that majority of the farmers engaged in non-farm activities. The implication of this result is that the seasonal nature of farming made farmers in the studied area to engage themselves in nonfarm activities in order to keep the body and the soul together. In addition, participation in other non-farm activities would help to increase their income streams. The results also showed that there is not much security threat to farming in the studied area. The implication is that farming activities can only be carried out in a peaceful and safe environment because security is very vital for human existence. The results of the Chi 2 (χ 2 ) test statistics for all the socio-economic characteristics considered were significant at 1% probability level, indicating differences in the distributional proportion of each variables.
Costs and Returns Structure of Lowland Rice Production per hectare
Shown in Table 02a -02c is the cost of cultivation and return structure of lowland paddy rice production per hectare. A perusal of the table showed the economic and accounting costs of cultivation to be N58300.62 and N35736.56respectively. The decomposition analysis showed the share contribution of total economic variable cost (TEVC) and total economic fixed cost (TEFC) in economic cost of cultivation to be 68.07 and 31.93% respectively; while the share contribution of total accounting variable cost (TAVC) and total accounting fixed cost (TAFC) in accounting cost of cultivation were 68.34 and 31.66% respectively. For the return structure, the economic and accounting revenue per hectare were N65614.22 and N41414.87 respectively. Furthermore, the profitability decomposition results showed the economic gross margin cum net farm income to be N25929.67and N7313.60respectively, while the accounting gross margin cum net farm income were N16994.32and N5678.31 respectively. Therefore, at farm level, it can be concluded that lowland paddy rice production was a profitable venture in the studied area. The economic and accounting ROI were 0.65 and 0.70 respectively, implying that for every N1 invested in the enterprise, an economic and accounting profit of 65 and 70kobos respectively, were gained. This profit margin should stimulate financing from the lending institutions, because if lowland paddy rice farmers in the studied area are funded with N50000.00 at an interest rate of 8%, the farmer will return the principal of N50000.00, interest of N4000.00 and retain N11614.22 as profit. The implication of this result is that there is a considerable level of profit in lowland paddy rice farming in the studied area. The rate of return per unit of capital invested (RORCI) indicates what is earned by the business through capital outlay. The results revealed that the economic and accounting RORCI of 13 and 16% respectively, were greater than the prevailing bank lending rate of 8%, thus, further justifying the profitability of lowland paddy rice farming in the studied area. Therefore, if a farmer takes a loan from the bank to finance lowland paddy rice farming, in respect of economic and accounting status he will be 5 and 8% respectively, better off on every one naira spent after The Journal of Agricultural Sciences, 2018, Vol.13, No. 2 
Income Distribution of the Farmers in the Studied Area
The estimated Gini coefficient value of 0.385 implies a moderate equality in income distribution among rice farmers in the studied area (Table 03 ). This distribution is visible from the diagrammatic Lorenz curve which is fairly farther from the line of equality ( Figure  01 ). The moderate equality in the distribution of the income among the farmers is due to inverse relationship between farm income and non-farm income; while farm income decreases inequality, non-farm and off-farm income increases inequality. Therefore, since income from non-farm and off-farm incomes increase inequality, the study call for removal of barriers hindering opportunities in rice farming so that it can have an equalizing effect on income distribution. However, this requires adequate provision of education and accessible credit schemes, coupled with provision of physical infrastructures that will create more economic opportunities for the farmers in the studied area. 
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Measuring Technical, Cost and Allocative efficiencies of Rice Farmers in the Studied Area
Presented in Table 04 are the deciles distribution scores for technical (TE), cost (CE) and allocative (AE) efficiencies of lowland paddy rice farmers in the studied area. A perusal of the table showed that the deciles range for TE, CE and AE were 0.08 to 1.00 with a mean score of 0.592; 0.029 to 0.100 with a mean score of 0.246; and, 0.10 to 1.00 with a mean score of 0.423, respectively. The implication of the mean statistic is that on the average approximately 40.8% of paddy rice output is lost as a result of technical inefficiency; 75.40% of the cost incurred on rice production was wasted as a result of cost inefficiency; and, 57.70% of the scare resources used in rice production were not efficiently allocated. Therefore, the inference of the mean statistics with respect to TE, CE and AE in the short-run, implies that there is scope to increase paddy rice production by 40.80% by adopting the techniques practised by the smart farmers; the chance to reducing incurred costs by 75.40% by adopting the smart farmers cost saving strategies; and the tendency of increasing allocative efficiency by 57.70% by emulating the smart farmers allocation pattern for scarce resources. From the results it was observed that 87, 99.5 and 99.5% of the respondents were not smart farmers with respect to TE, CE and AE respectively, because their efficiency scores were below 1, implying that they operated below the frontier surface.
TFP Levels of Rice Producers' in the Studied Area
The increase in input use to a certain extent allows the farm sector to move along the production surface. The balanced use of inputs is expected to induce an upward shift in the production function to the extent that a technological change is embodied in them. The TFP measures the extent of increase in the total output which is not accounted for by increases in the total inputs. The estimated input, output and TFP index of rice production in the studied area as at 2016 cropping season are shown in Table 05 . Sciences, 2018, Vol.13, No. 2 A perusal of the table showed that only 43 (21.5%) farms achieved a robust increase in output index. Increase in output of 12 DMUs viz.12, 22, 51, 53, 62, 82, 86, 96, 99, 115, 119 and 142 was due to increased input use which brought inefficiencies in their use. The increase in output index coupled with an almost parallel increase in inputs-use index led to near stagnant total factor productivity of rice production for these DMUs. However, the output indexes were found to be higher than the indexes of inputsuse leading to positive TFP. Furthermore, the robust increase in the output of the remaining 31 DMUs viz.11, 21, 26, 31, 32, 37, 42, 43, 48, 56, 64, 65, 68, 69, 70, 71, 78, 87, 89, 100, 103, 106, 114, 123, 134, 151, 156, 168, 171, 173 and 178 was attributed to balanced use of inputs which induced an upward shift in the production function to the extent that technological change was embodied in them. The higher output increase triggered by technological change has resulted in high positive TFP in rice production at the period of this study. For the remaining DMUs their TFP is negative i.e the farms observed decrease in their TFP as their index values are less than 1.
Factors influencing Efficiencies and TFP of Lowland Paddy Rice Farmers
The MLE results of the factors influencing technical, cost, allocative efficiencies and total factor productive (TFP) of lowland paddy rice production are given 34.42, 40.80, 20.10 and 44 .80 respectively; and, were significant at 1, 10, 1 and 1% probability levels, respectively. The significance of the LR Ch 2 at less or equal to 10% probability level implies that the Tobit model is best fit and appropriate for the specified equation; and, the estimated Source: TFPIP computer print-out coefficients in the model are different from zero. From the Pearson correlation results the presence of perfect collinearity between access to credit and co-operative membership led to the elimination of the latter variable to avoid multicollinearity and non-robustness/efficiency of the estimated coefficients. The test for multicollinearity using variance inflation factor (VIF) showed absence of multicollinearity between the independent variables included in each of the efficiencies and TFP models, as all the variables VIF values were less than the value of 10.0. The test for normality of residuals/errors indicated that the residuals of AE were normally distributed as evident from the Chi 2 statistic which is not different from zero at 10% probability level, while the residuals of TE, CE and TFP were not normally distributed as evident from their Chi 2 statistics which were different from zero at 10% probability level, implying non-normality in the distribution of the residuals. The Journal of Agricultural Sciences, 2018, Vol.13, No. 2 However, non-normality of residuals is not considered a serious problem because data in most cases are not normally distributed.
The variables with significant influence on technical, cost, allocative efficiencies and TFP were marital status, farm size, seed variety and extension contact; farm size, ownership status, seed variety, extension contact and farm security; farm size and security; and, marital status, farm size, extension contact, access to credit and farm security, respectively. The estimated coefficients of marital status for TE and TFP exhibit inverse relationships and were all significant at 10% probability level. This implies that married farmers were more technical efficient and productive in the use of their inputs to maximize output. The marginal and elasticity implication of being single will be decrease in TE and TFP by 0.11 and 0.14; and, 0.176 and 0.18 respectively.
The benefit of a farmer being married is twin advantage of social and economic capital which would help them to be efficient in their farming activities. The social capital has to do with decision making-two good heads are better than one; and the economic capital is concerned with pooling of economic resources to increase the capital/investment base of their enterprise. The estimated coefficient of farm size showed direct relationships across all the dependent variables and were significant at less or equal to 10% probability level. The marginal and elasticity implications indicated that a unit increase in the farm size would increase TE, CE, AE and TFP by 0. 049, 0.033, 0.019 and 0.115; and, 0.49, 0.23, 0.079 and 0.26, respectively . The benefits of a farmer operating on a large scale are economies of scale and other pecuniary advantages. Also farmers' having large farm holdings will not be constrained to adopt innovations that are meant for large scale.
The estimated coefficient of owing a farm exhibited positive relationship with CE and was significant at 10% probability level. The marginal and elasticity implication of owing a farm would result in an increase in CE by 0.036 and 0.136 respectively. The advantage of owing a farm will encourage farmer to be rational in his farm investment i.e his decision on the farm would be enhanced as he becomes a better manager of farm resources for increased productivity from the set of farm inputs utilized. Also farmers who own farm land will not be constrained to adopt innovations that are meant for cash crops. The estimated coefficients of seed variety used had a negative influence on TE, CE and TFP and were significant at 5, 1 and 10% probability levels respectively.
Therefore, the marginal and elasticity implication of using local rice seed variety will lead to decrease in TE, CE and TFP by 0.15, 0.10 and 0.33; and, 0.006, 0.01 and 0.11 respectively. The estimated coefficients of extension contact were found to be inversely related to TE, CE and TFP, and were significant at 5, 5 and 10% probability levels. The marginal and elasticity implication of those farmers with no extension contact would be decrease in their TE, CE and TFP by 0.12, 0.05 and 0.16; and, 0.027, 0.028 and 0.028, respectively. Therefore, farmers in the studied area with extension contact will be exposed and well informed about innovative farming technologies. Access to credit was found to have positive influence on TFP and was significant at 10% probability level. Therefore, farmers with access to credit will be able to procure the required quantity of farm inputs at the right time, thus, enhancing their productivity. The marginal and elasticity implication of farmers with access to credit will translate to an increase in their TFP by 0.10 and 0.083 respectively. Credit facilities has been known to be vital for food sector growth given that bulk of the food supply in the country come from scattered small land holdings cultivated by subsistence/peasant farmers. Lastly, the estimated coefficients of security had inverse relationship with CE, AE and TFP, and were significant at 10, 1 and 1% probability levels, respectively. It is a known fact that food security can only prevail under political, economical, social and cultural atmosphere that is devoid of rancour. Therefore, for food security to be ensured, security of lives and property must be seen as a necessity and should not be compromised. The marginal and elasticity implication of farm security will translate to an increase in CE, AE and TFP by 0.12, 0.11 and 0.33; and, 0.023, 0.014 and 0.023, respectively .
Factors Affecting Lowland Paddy Rice Farmers in the Studied Area
Shown in Table 07 are the identified problems affecting lowland paddy rice farmers in the studied area. , 8th and 9 th respectively. All the remaining problems were identified to be less severe problems as evident from the score shown in the Table. However, the cases of severe, undecided and non-severe problems were not observed in the studied area. In order to justify the ranks assigned to the problems, Kendall's coefficient of concordance(KCC) was calculated and the estimated coefficient was 0.55 and significant at 1% as evident from the Chi 2 , indicating high agreement among the farmers with respect to the ranking. Therefore, for any policy intervention, study advised compliance with this ranking in addressing the problems affecting lowland paddy rice farmers in the studied area. In order to evaluate the extent of agreement among the farmers, the Friedman's test statistic was estimated and the estimated Chi 2 statistic was found to be significant at 1%, meaning that the ranks assigned to the subject under investigation comes from the same statistical population. The Journal of Agricultural Sciences, 2018, Vol.13, No. 2 To reduce the number of research variables and find the common factors affecting lowland paddy rice farmers in the studied area, the 16 identified problems were subjected to a factor analysis. Kaiser-Meyer-Olkin (KMO) test value of 0.872 achieved the meritorious level of sampling adequacy. Thus, the items were suitable for factor analysis, considering that a KMO value between 0.8 and 1 indicates that the sampling is adequate (Mansourfar, 2006) . Also, the Bartlett's test rejected the hypothesis that the correlation matrix was an identity matrix (at the level of 0.01) and showed a significant relationship between the variables. A cursory review of the results revealed the six factors that were extracted from the analysis of the problems hindering lowland paddy rice production met the cut-off criterion with Eigen-values greater than 1. The estimated Cronbach's alpha value for each of the six dimensions or factors were greater than 0.7. All these provide evidence of the appropriateness of the sample for the principal components analysis. The behaviour of individual items in relation to others within the same factor provides confirmation of content validity because the highest factor loading is central to the domains assessed by these factors (Francis et al., 2000) . The total variance explained by these factors was 71.78% and generally considered satisfactory in social sciences (Hair et al., 1998; 2006 as cited by Sadiq et al., 2017) . The extracted factors and their respective factor loadings exclude those for which the absolute value of the loading was less than 0.40. In labeling the factors that were loaded from two factor loadings, only the higher factor score was considered. The six extracted factors were labeled as market constraint, government constraint, credit constraint, instability constraint, production constraint and infrastructural constraint.
Factor one (1) labelled market constraint has an Eigen-value of 3.88, captured five items and the most important factor as it explained 24.22% of variance of the inhibiting factors. The items of this factor point to farmers concern over poor market outlet for their products, and thus, the need for efficient market which will make them get remunerative prices for their product from the chain. Factor two (2) labelled government constraint has an Eigen-value of 2.04, captured four items and the second most important factor as it explained 12.75% of variance of the inhibiting factors. The items of this factor point to the farmers concern over poor implementation of government policies and call for monitoring and evaluation of policies to ensure efficiency of the rice value chain. The third factor (3) labelled credit constraint has an Eigen-value of 1.84, captured two items and the third most important factor because it accounted for 11.49% of variance of the inhibiting factors. The items of this factor showed farmers concern on poor credit facilities and advocate for adequate and timely delivery of credit facilities at reasonable interest rate in order to enable farmers to maximize farm profit at minimal cost level. Factor four (4) labelled instability constraint has an Eigen-value of 1.42, captured two items and it explained 8.87% variance of the inhibiting factors. The items of this factor showed farmers concern on insecurity on their lives and properties, and call for a stable environment devoid of rancour's and crises be it communal conflict, land dispute and farmers/herdsmen clash in order to achieve food security. The remaining two factors viz. production and infrastructural constraints with an Eigen values of 1.19 and 1.12 respectively, collectively explained 14.45% of variance of inhibiting factors, and both made an almost equal contribution in this respect, which points to their equal importance. The items loaded on production factor showed farmers concern on high cost of working capital and call for a review of the partial subsidy on farm operational inputs in order to enhance productivity; while the items loaded on infrastructure factor showed farmers concern on poor road network and call for adequate provision of feeder roads in order to link the farm sector with output markets which in most cases are located in the towns and cities.
CONCLUSIONS AND RECOMMENDATIONS
The research showed that most of the paddy rice farmers in the studied area were not smart farmers as evident from the mean efficiency estimates of technical, cost and allocative efficiencies. The TFP also showed that most of the farmers did not achieve a robust increase in output index. However, the pseudo-profit function indicated that the enterprise was found to be profitable in the studied area. Furthermore, the major factor that affects the economic efficiency and TFP of rice is the use of local seed variety. The major causal problems affecting production were institutional, economic and social. Therefore, based on this results, it can be inferred that there remained more untapped potentials in rice production in the study area. Based on these the following recommendations were made:
• Government should formulate supportive policies targeting welfare improvement of the poor farmers cultivating rice crops in the studied area.
• Stakeholders should look into the aspect of extension service delivery which is almost absent during the studying period and this explained the reason for high use of local rice seed varieties in the studied area.
• Research institutes should re-visit the technology behind the improved rice seed variety to see the reason for the poor acceptability due to past experience by the farmers.
• Policy makers should pay more emphasis on sustainable productivity as the pressure on the use of land is causing incessant rift (herdsmen/ arable crop farmer's clashes) in the country which currently threatens the relative peace in the farming community as it is causing loss of lives and properties.
